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Description 

[0001 ] The present invention refers to polymeric materials made from destructurized starch and one or more synthetic 
thermoplastic polymeric materials. 

5 [0002] It is known that natural starch which is found in vegetable products and which contains a defined amount of 
water, can be treated at an elevated temperature and in a closed vessel, thereby at elevated pressure, to form a melt. 
The process is conveniently carried out in an injection molding machine or extruder. The starch is fed through the 
hopper onto a rotating, reciprocating screw The feed material moves along the screw towards the tip. During this 
process, its temperature is increased by means of external heaters around the outside of the barrel and by the shearing 

10 action of the screw. Starting in the feed zone and continuing in the compression zone, the particulate feed becomes 
gradually molten. It is then conveyed through the metering zone, where homogenization of the melt occurs, to the end 
of the screw. The molten material at the tip can then be treated further by injection molding or extrusion or any other 
known technique to treat thermoplastic melts, to obtain shaped articles. 

[0003] This treatment, which is described in the European Patent Application No. 84 300 940.8 (Publication No. 11 8 
is 240) yields an essentially destructurized starch. The reason for this being that the starch is heated above the glass 
transition and the melting temperatures of its components so that they undergo endothermic transitions. As a conse- 
quence a melting and disordering of the molecular structure of the starch granules takes place, so that an essentially 
destructurized starch is obtained. The expression "destructurized starch" defines starch obtained by such thermoplastic 
melt formation. 

20 [0004] US-A-4 1 33 754 discloses film compositions made from a gelatinized starchy material and a water-dispersible 
ethylene acrylic acid copolymer. Gelatinization is different from destructurization. Gelatinized starch still has granular 
structure although the granules are disrupted whilst destructurized starch has no granular structure. Compositions 
when produced according to the present invention are destructurized. 

[0005] The obtained destructurized starch is a new and useful material for many applications. An important property 
25 is its biodegradability. In humid air, however, destructurized starch takes up water from the air thereby increasing its 
own moisture content. In consequence a shaped article made from such destructurized starch loses its form stability 
very quickly, which is an important disadvantage for many applications. It was found that a shaped article, such as a 
narrow long rod, under the influence of humid air may shrink within a few hours and lose up to 40 % in its length. 
[0006] Thermoplastic materials must normally be processed in the absence of water or volatile materials. Starch 
30 does not melt in the absence of water but decomposes at elevated temperature, i.e. around 240°C. It was therefore 
assumed that starch could not be used as a thermoplastic component together with hydrophobic water-insoluble pol- 
ymeric materials such as water insoluble polymeric amino acids, not only due to the mentioned factors and because 
starch forms a melt only in the presence of water as described above, but generally due to its chemical structure and 
its hydrophilic nature. 

35 [0007] It has now been found that starch, containing a defined amount of water, when heated in a closed vessel as 
described above to form a melt of destructurized starch, exhibits the same flow characteristics as melts made from 
thermoplastic synthetic materials with comparable viscosity values and that melts made from water-containing destruc- 
turized starches are compatible in their processing with melts formed by essentially water insoluble anhydrous ther- 
moplastic synthetic polymers. In this sense the two types or molten materials show an interesting combination of their 

40 properties, especially after the melt has solidified. 

[0008] One very important aspect is the surprisingly improved dimensional stability of such destructurized starch 
blended with such a thermoplastic synthetic material. For example, by blending destructurized starch with only 1 % by 
weight of a thermoplastic synthetic polymer as described later on, a shrinkage of less than 4 % is observed after two 
days, for the narrow long rod just mentioned above. 

45 [0009] The present invention refers to a composition comprising: a) destructurized starch having no granular structure 
produced by heating a starch having a water content of 5 to 30% by weight based on the starch/water component, in 
a closed volume under shear; and at a temperature above the glass transition and the melting points of its components 
and at a pressure corresponding at a minimum to the vapor pressure of water at the used temperature to form a melt 
and heating the melt for a time long enough to obtain a melting of the molecular structure of the starch granules and 

so a homogenization of the melt; b) a water-insoluble thermoplastic polymer which undergoes melt formation at a set 
processing temperature within the range of 95°C to 210°C and is selected from the group consisting of polyolefines, 
polyvinyl chloride), polyvinyl acetate), polystyrenes, polyacrylonitriles, polyvinylcarbazols, poly(acrylic acid) esters, 
poly-(methacrylic acid) esters, polyacetals, thermoplastic polycondensates, polyarylethers, thermoplastic polyimides, 
poly(hydroxy butyrate) and copolymers thereof. 

55 [0010] The present invention refers to said blended polymeric materials in the molten or in the solid form. 
[0011] The present invention further refers to shaped articles made from said blended polymeric material. 
[0012] The present invention also refers to a blended composition in the form of a thermoplastic melt, comprising 
water-containing destructurized starch having no granular structure and a water-insoluble thermoplastic polymer or a 
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mixture of such polymers, formed by the process comprising: 1 ) providing a starch composed mainly of amylose and/ 
or amylopectin and having a water content of from 5% to 30% by weight; 2) heating said starch in a closed volume 
under shear and at a temperature above the glass transition and the melting points of the starch components and at 
a pressure corresponding at a minimum to the vapor pressure of water at the used temperature to form a melt whereby 
the pressure corresponds at a minimum to the vapour pressure of water at the temperature used and heating the melt 
for a time long enough to obtain a melting of the molecular structure of the starch granules and a homogenization of 
the melt; and 3) admixing to said starch/water component at least one polymer as defined in claim 1 as component b), 
before, during or after destructurization. 

[0013] The term "starch" as used herein includes chemically essentially non-modified starches as for example gen- 
erally carbohydrates of natural, vegetable origin, composed mainly of amylose and/or amylopectin. They may be ex- 
tracted from various plants, examples being potatoes, rice, tapioca, corn (maize) and cereals such as rye, oats, wheat. 
Preferred is starch made from potatoes, com or rice it further includes physically modified starches such as gelatinized 
or cooked starches, starches with a modified acid value (pH), e.g. where acid has been added to lower their acid value 
to a range of about 3 to 6. Further included are starches, e.g. potato starch, in which the divalent ions like Ca +2 or 
Mg +2 -ions bridging the phosphate groups have been partially or completely eliminated from this bridging function, i.e. 
the phosphate bridges have partially or completely been broken down and optionally wherein the eliminated ions have 
been replaced again partially or wholly by the same or different mono- or polyvalent ions. It further includes pre-extruded 
starches. 

[0014] It has recently been found, that starches with a water content within the range of 5 to 40% by weight based 
on the weight of the composition undergo a "specf ic narrow endothermic transition" on heating to elevated temperatures 
and in a closed volume just prior to its endotherm change characteristic of oxidative and thermal degradation. The 
specific endothermic transition can be determined by differential scanning calorimetric analysis (DSC) and is indicated 
on the DSC-diagram by a specific relatively narrow peak just prior to the endotherm characteristic of oxidative and 
thermal degradation. The peak disappears as soon as the mentioned specific endothermic transition has been under- 
gone. The term "starch" includes also treated starches wherein said specific endothermic transition has been under- 
gone. 

[0015] Examples of water-insoluble thermoplastic materials are polyolefines, such as polyethylene (PE), polyisobut- 
ylenes, polypropylenes, vinylpolymers such as polyvinyl chloride) (PVC), polyvinyl acetates), polystyrenes; polyacry- 
lonitriles (PAN); polyvinylcarbazols (PVK); essentially water-insoluble poly(acrylic acid) esters or poly(methacrylic acid) 
esters; polyacetals (POM); polycondensates such as polyamides (PA), thermoplastic polyesters, polycarbonates, poly 
(alkylene terephthalates); polyarylethers; thermoplastic polyimides; but also poly(hydroxy butyrate) (PHB) and high 
molar-mass, essentially water-insoluble poly(alkylene oxides) such as polymers of ethylene oxide and propylene oxide 
as well as their copolymers are included. 

[0016] Further included are essentially water-insoluble thermoplastic copolymers of the different kinds known such 
as ethylene/vinyl acetate-copolymers (EVA); ethylene/vinyl alcohol-copolymers (EVAL); ethylene/acrylic acid-copoly- 
mers(EAA); ethylene/ethyl acrylate-copolymers (EEA); ethylene/methyl acrylate-copolymers (EMA); ABS-copolymers; 
styrene/acrylonitrile-copolymers (SAN); as well as their mixtures. 

[0017] Preferred from these are those with a set processing temperature preferably within the range of 95°C to 
210°C, preferably within the range of 95°C to 190°C. 

[001 8] Preferred from these are further those polymers containing polar groups such as ether-, acid or ester groups. 
Such polymers include e.g. copolymers of ethylene, propylene or isobutylene such as ethylene/vinyl acetate-copoly- 
mers (EVA), ethylene/vinyl alcohol-copolymers, ethylene/acrylic acid-copolymers (EAA),ethylene/ethyl acrylate-copol- 
ymers (EEA), ethylene/methacrylate- copolymers (EMA), styrene/acrylonitrile-copolymers (SAN); polyacetals (POM) 
and their mixtures as mentioned above. 

[0019] The ratio of the water containing destructurized starch having no granular structure to synthetic polymer can 
be 0.1 :99.9 to 99.9:0.1 . It is however preferred that the destructurized starch having no granular structure contributes 
noticeably to the properties of the final material. Therefore, it is preferred that the destructurized starch having no 
granular structure is present in an amount of at least 50% and more preferably in the range of 70% to 99.5% by weight 
of the entire composition, i.e. the synthetic polymer is present in a concentration of less than 50 % and more preferably 
in a concentration in the range of 30 % to 0.5 % by weight of the entire composition. 

[0020] A mixture of 0.5 to 1 5% by weight of the synthetic polymer and 99.5 to 85% of the water containing destruc- 
turized starch having no granular structure shows already a significant improvement in the properties of the obtained 
materials. For certain applications a ratio of the synthetic polymer to the starch/water component of 0.5 5% to 99.5 - 
95% is preferred and especially a ratio of 0.5 - 2% to 99.5 - 98% by weight. 
[0021 ] The synthetic polymer may contain the usual known additives for processing. 

[0022] The starch is preferably destructurized and granulated before it is mixed with the synthetic polymer which is 
preferably granulated to an equal granular size as the destructurized starch. However, it is possible to process native 
starch or pre-extruded granulated or powdered starch together with powdered or granulated plastic material in any 
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desired mixture or sequence. 

[0023J The essentially destructurized starch/water composition or granules have a preferred water content in the 
range of 10 to 20% by weight of the starch/water component, preferably 1 2 to 1 9% and especially 1 4 to 1 8% by weight 
of the starch/water component. 
s [0024] The water content herein refers to the weight of starch/water component within the total composition and not 
to the weight of the total composition which would include also the weight of the essentially water-insoluble synthetic 
thermoplastic polymer. It is essential that the starch/water component has the indicated water content during melt 
formation. 

[0025] As an "essentially water- insoluble synthetic thermoplastic polymer" a polymer is understood which dissolves 
10 water at a rate of maximum 5% per 100 grams of the polymer at room temperature and preferably at a rate of maximum 
2% per 100 grams of the polymer at room temperature. 

[0026] In order to destructurize the starch, it is suitably heated in a screw barrel of an extruder for a time long enough 
to effect destructurization. The temperature is preferably within the range of 105°C to 190°C, preferably within the 
range of 130°C to 1 90°C depending on the type of starch used. For this destructurizing, the starch material is heated 

15 preferably in a closed volume. A closed volume can be a closed vessel or the volume created by the sealing action of 
the unmolten feed material as happens in the screw of injection molding or extrusion equipment. In this sense the 
screw and barrel of an injection molding machine or an extruder is to be understood as being a closed vessel. Pressures 
created in a closed vessel correspond to the vapour pressure of water at the used temperature but of course pressure 
may be applied and/or generated as normally occurs in a screw and barrel. The preferred applied and/or generated 

20 pressures are in the range of pressures which occur in extrusion and are known per se, i.e. from zero to 1 50 x 1 0 5 N/ 
m 2 preferably from zero to 75 x 1 0 5 N/m 2 and most particularly from zero to 50 x 1 0 5 N/m 2 . The obtained destructurized 
starch having no granular structure is granulated and ready to be mixed with the synthetic polymer to obtain the granular 
mixture of the destructurized starch/synthetic polymer starting material to be fed to the screw barrel. 
[0027] Within the screw, the granular mixture is heated to a temperature which is generally within the range of 80°C 

25 to 200°C, preferably within the range of 1 20°C to 1 90°C and especially within the range of 1 30°C to 190°C 

[0028] The minimum pressures under which the melts are formed correspond to the water vapour pressures produced 
at said temperatures. The process is carried out in a closed volume as explained above, i.e. in the range of the pressures 
which occur in extrusion or injection molding processes and known per se, e.g. from zero to 1 50 x 10 5 N/m 2 preferably 
from zero to 75 x 10 5 N/m 2 and most particularly from zero to 50 x 10 5 N/m 2 . 

30 [0029] When forming a shaped article by extrusion the pressures are preferably as mentioned above. If the melt 
according to this invention is, e.g., injection molded, the normal range of injection pressures used in injection molding 
is applied, namely from 300 x 10 5 N/m 2 to 3.000 x 10 5 N/m 2 and preferably from 700 x 10 5 to 2200 x 1 0 6 N/m 2 . 
[0030] The starch material of the present invention may contain or may be mixed with additives such as extenders, 
fillers, lubricants, plasticizers and/or colouring agents. 

35 [0031] The additives may be added before the destructurizing step or after this step, i.e. mixed with the solid granules 
of the destructurized starch. It mainly depends on the intended use of the destructurized starch. 
[0032] Such additives are extenders of different kinds, e.g. gelatin, vegetable proteins such as sunflower protein, 
soybean proteins, cotton seed proteins, peanut proteins, rape seed proteins, blood proteins, egg proteins, acrylated 
proteins; water-soluble polysaccharides such as: alkylcelluloses hydroxyalkylcelluloses and hydroxyalkylalkylcellulos- 

40 es, such as: methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, hydroxyethyl- 
methylcellulose, hydroxypropylmethylcallulose, hydroxybutylmethylcellulose, cellulose esters and hydroxyalkylcellu- 
lose esters such as: cellulose acetylphtalate (CAP), Hydroxypropylmethylcellulose (HPMCP); carboxyalkylcelluloses, 
carboxyalkyl-alkylcelluloses, carboxyalkylcellulose esters such as: carboxymethylcellulose and their alkali-metal salts; 
water-soluble synthetic polymers such as: poly(acrylic acids) and their salts and essentially water soluble poly(acrylic 

45 acid) esters, poly{methacryllc acids) and their salts and essentially water-soluble poly(methacrylic acid) esters, essen- 
tially water soluble polyvinyl acetates), polyvinyl alcohols), polyvinyl acetate phthalates) (PVAP), polyvinyl pyrro- 
lidone), poly(crotonic acids); suitable are also phthalated gelatin, gelatin succinate, crosslinked gelatin, shellac, water 
soluble chemical derivatives of starch, cationically modified acrylates and methacrylates possessing, for example, a 
tertiary or quaternary amino group, such as the diethylaminoethyl group, which may be quatemized if desired; and 

so other similar polymers. 

[0033] Such extenders may optionally be added in any desired amount preferably up to and including 50 %, preferably 
within the range of 3% to 1 0 % based on the total weight of all the components. 

[0034] Further additives are inorganic fillers, such as the oxides of magnesium, aluminum, silicon, titanium, etc. 
preferably in a concentration in the range of 0.02 to 3 % by weight preferably 0.02 to 1 % based on the total weight of 
55 all the components. 

[0035] Further examples of additives are plasticizers which include low molecular poly(alkylene oxides), such as 
poly (ethylene glycols), polypropylene glycols), poly ethylene-propylene glycols); organic plasticizers of low molar 
masses, such as glycerol, glycerol monoacetate, diacetate or triacetate; propylene glycol, sorbitol, sodium diethylsul- 
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fosuccinate, triethyl citrate, tributyl citrate, etc., added in concentrations ranging from 0.5 to 15 %, preferably ranging 
from 0.5 to 5 % based on the total weight of all the components. 

[0036J Examples of colouring agents include known azo dyes, organic or inorganic pigments, or colouring agents of 
natural origin. Inorganic pigments are preferred, such as the oxides of iron or titanium; these oxides, known per se, 
5 being added in concentrations ranging from 0.001 to 1 0 %, preferably 0.5 to 3 %, based on the total weight of all the 
components. 

[0037] The sum of the plasticizer and water contents should preferably not exceed 25 %, and should most preferably 
not exceed 20 %, based on the total weight of all the components. 

[0038] There may further be added compounds to improve the flow properties of the starch material such as animal 
io or vegetable fats, preferably in their hydrogenated form, especially those which are solid at room temperature. These 
fats have preferably a melting point of 50°C or higher. Preferred are triglycerides of C 12 -, C 14 -, C 16 -, and C 18 - fatty 

acids. 

[0039] These fats can be added alone without adding extenders or plasticizers. 

[0040] These fats can advantageously be added alone or together with mono- and/or diglycerides or phosphatides, 
15 especially lecithin. The mono- and diglycerides are preferably derived from the types of fats described above, i.e. from 
C 12 - > C 14 *> C 16 *» and C 18 " fattv acids. 

[0041] The total amounts used of the fats, mono-, diglycerides and/or lecithins are up to 5 % and preferably within 
the range of 0.5 to 2 % by weight of the destructurized starch components. 

[0042] The materials described herein above form thermoplastic melts on heating and in a closed vessel, i.e. under 
20 conditions of controlled water-content and pressure. Such melts can be processed just like conventional thermoplastic 
materials, using, for example, injection molding, blow molding, extrusion and coextrusion (rod, pipe and film extrusion), 
compression molding, to produce known articles. The articles include bottles, sheets, films, packaging materials, pipes, 
rods, laminated films, sacks, bags, pharmaceutical capsules, granules or powders. 

[0043] Such modified starches may be used as carrier materials for active substances, and may be mixed with active 
25 ingredients such as pharmaceuticals and/or agriculturally active compounds such as insecticides or pesticides for 
subsequent release applications of these ingredients. The resulting extruded materials can be granulated or worked 
to fine powders. 

[0044] The following examples further explain the invention. 
30 Example 1 

(a) Preparation of destructurized starch granulates: having no granular structure. 

[0045] Natural potato starch, a lubricant/release agent (hydrogenated fat) and a melt flow accelerator (lecithin) and 
35 titanium dioxide were mixed together in the relative proportions in a powder mixer for 1 0 minutes so that a composition 
consisting of 80.6 parts of natural potato starch, one part of the hydrogenated triglyceride of the fatty acid C 18 : C 16 : 
C 14 in a ratio of 65:31 :4 weight percent, 0.7 parts lecithin, 0.7 parts of titanium dioxide and 17 parts water in the form 
of a freely flowing powder is obtained. This material was then fed to the hopper of an extruder. In the screw barrel the 
powder was melted. The temperature within the barrel was measured to be 175°C, the average total residence time 
io was 1 2 minutes (approx. 1 0 minutes heating time, approx. 2 minutes in molten state) and the pressure generated was 
equal to the vapour pressure of the moisture present in the volume of the extruder barrel. The melt was then extruded, 
and cut into granulates of an average diameter of 2 to 3 mm. The material was hard, white with a fine foamed structure. 
The water content was 12%, as water was allowed to escape when the melt left the extruder nozzle. 
[0046] The obtained granulated material was then conditioned to a water content of 1 7%. 

45 

(b) Preparation of destructurized starch granules of acid-washed potato starch: having no granular structure. 

[0047] 600 g of native potato starch were suspended in 700 cm 3 of 0.2M HCI and stirred for 10 minutes. The sus- 
pension was filtered and the starch washed on the filter three times with 200 cm 3 portions of 0.2M HCI. The starch was 
50 again suspended in 500 cm 3 0.2M HCI, stirred again for 1 0 minutes, filtered, washed three times with 200 cm 3 portions 
of 0.2M HCI. 

[0048] After the treatment with HCI, the excess of acid was removed by washing on a filter with demineralized (deion- 
ized) water in the following way: the starch was washed twice with 200 cm 3 portions of deionized water and then 
suspended in 500 cm 3 of deionized water. This washing procedure with deionized water (to remove excess acid) was 
55 repeated twice to get the starch free of HCI. This was controlled by adding silver nitrate to the washing water. When 
there was no more silver chloride precipitating in the washing water, the washing was completed. The washed starch 
was pressed on the filter and dried in a conditioning room (25°C, 40% RH) until it equilibrated at about 17.0% H 2 0. 
[0049] Analyses have been carried out before and after the acid washing of starch for mono- and divalent ions and 
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results obtained showed that the Ca +2 -ions bridging the phosphate groups were essentially removed. 

(c) Injection molding of a mixture of destructurized starch having no granular structure and synthetic polymer. 

5 [0050] The granulates as obtained under (a) and the granules as obtained under (b) above were mixed with a syn- 
thetic polymer in the weight ratios as specified in table 1 below and injection molded to produce test pieces suitable 
for measuring their dimensional stability. The test pieces were injection molded using a Kloeckner FM60 injection 
molding machine at an injection molding temperature at the end of the barrel of 165°C at a cycle time of about 15 
seconds. The injection molding pressure was about 1 600 bars and the back pressure about 75 bars. 

10 

d) Testing and testing conditions 

[0051] The test pieces were placed (laid on a screen) in a climatic cabinet in which a high relative humidity (near 
100% R.H.) was maintained using a 1% aqueous sulfuric acid solution at room temperature. For each blends material 
15 3 test pieces were used to obtain average figures relating to dimensional stability. 

[0052] The test pieces obtained from the mold, were cut to a length of about 87-90 mm, which is close to the optimal 
length which can be measured on a NIKON profile projector V12. 

[0053] After cutting the length, the samples were initially equilibrated to 1 4% H 2 0 content, placed on the NIKON V1 2 
and their widths and lengths were measured. 
20 [0054] The samples were then placed in the climatic cabinet and exposed to a high relative humidity at room tem- 
perature. Reference samples of unblended starch were placed under same conditions. The dimensions were measured 
on each of the 3 pieces and recorded after 1 , 2 and 3 days. 
[0055] The lengths measured are given in Table 1 . 

[0056] In width, slight expansions of up to 4% with 1% polymer content and less than 4% with 5% polymer, were 
25 generally observed. 

[0057] The Figures 1 , 2, 3 and 4 illustrate the results obtained according to this Example for storing three days under 
the indicated conditions. 

[0058] Figure 1 shows comparative test results for untreated starch, blended starch containing 1% of polyethylene 
and 5% of polyethylene when stored three days according to Example 1(d). 
30 [0059] Figure 2 shows comparative test results for untreated starch, blended starch containing 1 % of polyacetal and 
5% of polyacetal when stored three days according to Example 1(d). 

[0060] Figure 3 shows comparative test results for untreated starch, blended starch containing 1 % of EAA (ethylene/ 
acrylic acid-copolymer) and 5% of EAA (ethylene/acrylic acid-copolymer) when stored three days according to Example 
1(d). 

35 [0061] Figure 4 shows comparative test results for untreated starch, blended starch containing 1%of EVA (ethylene/ 
vinyl acetate-copolymer) and 5% of EVA (ethylene/vinyl acetate-copolymer) when stored three days according to Ex- 
ample 1(d). 



TABLE 1 



45 



No. polymer added 


% by weight of polymer added 


dimensional deformation, change in % after, 


1 day 


2 days 


3 days 


1 . none, comparative example 


-40 


-50.1 


-54 


2. polyethylene 


0.5 


-15 


-20 


-25 


3. 


1.0 


-13 


-14 


-17 


4. 


5.0 


+ 1.3 


+0.2 


-1.8 


5. polystyrene 


1.0 


+1.05 


-0.5 


-6.7 


6. 


5.0 


+0.45 


-0.3 


-0.8 


7. polyacetal 


0.1 


± 1 


-4.0 


-10 


8. 


1.0 


+1.5 


+0.4 


-6.2 


9. 


5.0 


+0.7 


+0.1 


-0.6 


10. 


10.0 


±0.1 


± 0.1 


±0.1 


11. 


20.0 


±0.1 


±0.1 


±0.1 


12. EAA* 


0.5 


-0.2 


-7.0 


-18.0 



* EAA - ethylene/acrylic acid-copolymer (9% acrylic acid comonomer) 
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TABLE 1 (continued) 
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15 



No. polymer added 


% by weight of polymer added 


dimensional deformation, change in % after, 






1 day 


2 days 


3 days 


13. 


1.0 


+0.07 


-4.0 


-11.0 


14. 


5.0 


+0.6 


-1.4 


-5.0 


15. 


10.0 


+0.1 


-0.1 


-0.4 


16. EVA" 


0.5 


-0.5 


-5.0 


-17.1 


17. 


1.0 


+0.3 


-0.5 


-7.0 


18. 


5.0 


+0.2 


-1.2 


-4.8 


19. 


20.0 


-0.1 


-0.1 


-2.0 



" EVA= ethylene/vinyl acetate-copolymer (10% vinyl acetate comonomer) 



Example 2 



[0062] The granulates obtained according to Example 1(a) and the granules obtained according to Example 1(b) 
where each mixed with polyethylene, polystyrene, polyacetal, ethylene/acrylic/acid-copolymers (9% acrylic acid- 
20 comonomer) and ethylene/vinyl acetate-copolymer (10% vinyl acetate-comonomer) each time in ratio of 25%, 50%, 
75% and 90% by weight of polymer added. Dimensional changes were nominal after exposure to humid air according 
to Example 1(d). 



25 Claims 

1 . A composition comprising: 

a) destructurized starch having no granular stucture produced by heating a starch having a water content of 
5 to 30% by weight based on the starch/water component, in a closed volume under shear, and at a temperature 
above the glass transition and the melting points of its components and at a pressure corresponding at a 
minimum to the vapor pressure of water at the used temperature to form a melt and heating the melt for a time 
long enough to obtain a melting of the molecular structure of the starch granules and a homogenization of the 
melt; 

b) a water-insoluble thermoplastic polymer which undergoes melt formation at a set processing temperature 
within the range of 95°C to 21 0°C and is selected from the group consisting of polyolefines, polyvinyl chloride), 
polyvinyl acetate), polystyrenes, polyacrylonitriles, polyvinylcarbazols, poly(acrylic acid)esters, poly(meth- 
acrylicacid)esters, polyacetals, thermoplastic polycondensates, polyarylethers, thermoplastic polyimides, poly 
(hydroxy butyrate) and copolymers thereof, wherein the thermoplastic polymer dissolves water at a rate of 
maximum 5% per 100 g of the polymer at room temperature. 

2. A composition according to claim 1 further containing c) one or more materials selected from the group consisting 
of extenders, fillers, lubricants, plasticizers, flow accelerators, coloring agents, pigments and mixtures thereof. 

45 3. A composition according to the claims 1 or 2, wherein the thermoplastic polymer is selected from the group con- 
sisting of polyethylene, polyisobutylenes, polypropylenes, polyvinyl chloride), polyvinyl acetates), polystyrenes, 
polyacrylonitriles, polyamides, thermoplastic polyesters, water-insoluble poly(acrylic acid esters) and water-insol- 
uble poly(methacrylic acid esters), as well as their copolymers and their mixtures. 

so 4. A composition according to claim 3, wherein the thermoplastic polymer is selected from the group consisting of 
polyethylene, polyisobutylenes and polypropylenes. 

5. A composition according to claim 3, wherein the thermoplastic polymer is a polyvinyl chloride). 

55 6. A composition according to claim 3, wherein the thermoplastic polymer is a poly (vinyl acetate). 

7. A composition according to claim 3, wherein the thermoplastic polymer is a polystyrene. 



35 
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8. A composition according to claim 3, wherein the thermoplastic polymer is a polyacrylonitrile. 

9. A composition according to claim 3, wherein the thermoplastic polymer is a polyvinylcarbazol. 

10. A composition according to claim 3, wherein the thermoplastic polymer is a polyamide. 

11. A composition according to claim 3, wherein the thermoplastic polymer is a thermoplastic polyester. 

12. A composition according to claim 3, wherein the thermoplastic polymer is selected from the group consisting of 
water-insoluble poly(acrylic acid esters) and water-insoluble poly(methacrylic acid esters). 

13. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is selected from the 
group consisting of ethylene/vinyl acetate-copolymers, ethylene/vinyl alcohol-copolymers, ethylene/acrylic acid- 
copolymers, ethylene/ethyl acrylate-copolymers, ethylene/methyl acrylate-copolymers, ABS-copolymers, styrene/ 
acrylonitrile-copolymers, polyacetals and their mixtures. 

14. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is an ethylene/vinyl 
acetate-copofymer. 

15. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is an ethylene/vinyl 
alcohol-copolymer. 

16. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is an ethylene/acrylic 
acid-copolymer. 

17. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is an ethylene/ethyl 
acrylate copolymer. 

18. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is an ethylene/methyl 
acrylate-copolymer. 

19. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is a ABS-copolymer. 

20. A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is a styrene/acryloni- 
trilecopolymer. 

21 . A composition according to any one of the claims 1 to 3, wherein the thermoplastic polymer is a polyacetal. 

22. A composition according to any one of the claims 1 to 21 , wherein the starch has been heated to a temperature 
within the range 105°C to 150°C. 

23. A composition according to any one of the claims 1 to 22, wherein the thermoplastic polymer has a set processing 
temperature within the range of 95°C to 190°C. 

24. A composition according to any one of the claims 1 to 23, wherein the ratio of the water-containing destructurized 
starch to synthetic polymer is 0.1 :99.9 to 99.9:0.1 . 

25. A composition according to any one of the claims 1 to 23, wherein the water-containing destructurized starch is 
present in a ratio of 25% by weight of the thermoplastic polymer. 

26. A composition according to any one of the claims 1 to 23, wherein the water-containing destructurized starch is 
present in a ratio of 50% by weight of the entire composition. 

27. A composition according to any one of the claims 1 to 23, wherein the water-containing destructurized starch is 
present in a ratio of 75% by weight of the thermoplastic polymer. 

28. A composition according to any one of the claims 1 to 23, wherein the water-containing destructurized starch is 
present in a ratio of 90% by weight of the thermoplastic polymer. 
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29. A composition according to any one of the claims 1 to 23, wherein the aynthetlc polymer is present in a concentration 
in the range of 30% to 0.5% by weight of the entire composition. 

30. A composition according to any one of the claims 1 to 23, wherein the ratio of the synthetic polymer to the starch/ 
water component is 0.5 - 5% to 99.5 - 95% by weight. 

31. A composition according to any one of the claims 1 to 23, wherein the ratio of the synthetic polymer to the starch/ 
water component is from 0.5% - 2% to 99.5% - 98% by weight. 

32. A composition according to anyone of the claims 1 to 31 , wherein said starch is selected from chemically essentially 
non-modified starch being carbohydrates of natural, vegetable origin composed mainly of amylose and/or amylo- 
pectin, preferably potatoes, rice, tapioca, corn, rye, oats, wheat; physically modified starch; starch with a modified 
acid value (pH); starch, in which the divalent ions bridging the phosphate groups have been eliminated from this 
bridging function and optionally wherein the eliminated ions have been replaced again partially or wholly by the 
same or different mono- or polyvalent ions, and/or pre-extruded starches. 

33. A composition according to any one of the claims 1 to 32, wherein said starch was mixed with the synthetic polymer 
and heated for destructurization in a closed volume for a time long enough to effect destructurization to a temper- 
ature within the range of about 105°C to 200°C. 

34. A composition according to any one of the claims 1 to 33, wherein the starch was heated for destructurization to 
a temperature within the range of 130°C to 190°C. 

35. A composition according to any one of the claims 1 to 34, wherein for destructurization pressure was applied in 
the range of from zero to 150 x 1 0 N/m 2 . 

36. A composition according to any one of the claims 1 to 35, wherein the starch has a water content in the range of 
10 to 20% by weight of the starch/water component. 

37. A composition according to any one of the claims 1 to 35, wherein the starch has a water content In the range of 
12% to 1 9% by weight, calculated to the weight of the starch/water component. 

38. A composition according to any one of the claims 1 to 37, wherein the starch/synthetic polymer mixture contains 
extenders, fillers, lubricants, plasticizers and/or coloring agents. 

39. A composition according to claim 38, characterized in that the composition contains an extender or a mixture of 
extenders within the range of up to 50%, based on the weight of all components. 

40. A composition according to claim 38, characterized in that the composition contains an extender or a mixture of 
extenders within the range of 3% to 10%, based on the weight of all components. 

41. A composition according to claim 39 or 40, wherein the extender is selected from the group consisting of gelatin, 
vegetable proteins, water-soluble polysaccharides selected from the group consisting of alkylcelluloses, hydroxy- 
alkylcelluloses, hydroxyalkylalkylcelluloses, cellulose esters and hydroxyalkylcellulose esters, carboxyalkylcellu- 
loses, carboxyalkyl-alkyl-celiuloses, carboxyalkylcelluloseesters, water-soluble synthetic polymers selected from 
the group consisting of poly(acrylic acids) and their salts, poly(meth acrylic acids) and their salts, polyvinyl alco- 
hols), polyvinyl pyrrolidone), poly(crotonic acids); phthalated gelatin, gelatin succinate, crosslinked gelatin, shel- 
lac, water soluble chemical derivatives of starch, cationically modified acrylates and methacrylates possessing a 
quaternary amino group, which may be quaternized. 

42. A composition according to claim 41 , wherein the extender is selected from the group consisting of methylcellulose, 
hydroxymethylcellulose, hydroxyethylcellulose, hydroxypropylcellulose, hydroxyethylmethylcellulose, hydroxypro- 
pylmethylcellulose, hydroxybutylmethylcellulose, cellulose acetylphthalate, Hydroxypropylmethylcellulose, car- 
boxyalkylcelluloses, carboxymethylcellulose and their alkali-metal salts; essentially water soluble poly( vinyl ace- 
tates), polyvinyl alcohols). 

43. A composition according to claim 42, wherein the extender is a polyvinyl alcohol). 
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44. A composition according to any one of the claims 1 to 43, characterized in that the composition contains an 
organic filter or a mixture of such fillers in a concentration of 0.02 to 3%, by weight of all components. 

45. A composition according to any one of the claims 1 to 44, wherein the composition contains a plasticizer within 
s the range of 0.5 to 1 5%, by weight of all components. 

46. A composition according to any one of the claims 1 to 45, wherein the composition contains a coloring agent in a 
concentration of 0.001 to 10%, by weight of all components. 

io 47. A composition according to any one of the claims 1 to 46, wherein the blended starch contains an active ingredient 
selected from pharmaceuticals and/or agriculturally active compounds. 

48. The composition according to any one of the claims 1 to 47 in the form of a melt. 

15 49. The solidified composition obtained by cooling the material obtained according to claim 48. 

50. A blended composition in the form of a thermoplastic melt, comprising water-containing destructurized starch hav- 
ing no granular structure and a water-insoluble thermoplastic polymer or a mixture of such polymers, formed by 
the process comprising: 

20 

1 ) providing a starch composed mainly of amylose and/or amylopectin and having a water content of from 5% 
to 30% by weight; 

2) heating said starch in a closed volume under shear and at a temperature above the glass transition and 
25 the melting points of the starch components and at a pressure corresponding at a minimum to the vapor 

pressure of water at the used temperature to form a melt whereby the pressure corresponds at a minimum to 
the vapour pressure of water at the temperature used and heating the melt for a time long enough to obtain 
a melting of the molecular structure of the starch granules and a homogenization of the melt; and 

30 3) admixing to said starch/water component at least one polymer as defined in claim 1 as component b), 

before, during or after destructurization. 

51. The use of modified starch/synthetic polymer mixture compositions obtained as claimed in anyone of the claims 
1 to 47 as carrier material for active ingredients, preferably as carrier materials for pharmaceuticals, and/or agri- 

35 culturally active substances. 

52. The process of shaping a destructurized starch/synthetic polymer mixture composition as obtained according to 
anyone of the claims 1 to 47, under controlled water content and pressure conditions as a thermoplastic melt 
wherein said shaping process is at least one member selected from the class consisting of injection molding, blow 

40 molding, extrusion and coextrusion, compression molding or vacuum forming. 

53. Shaped articles produced from a composition as claimed in any one of the claims 1 to 47. 

54. The articles of claim 53, wherein said articles have been shaped as bottles, sheets, films, packaging materials, 
45 pipes, rods, laminates, sacks, bags or pharmaceutical capsules, granules or powders. 



Patentanspruche 

so 1 . Zusammensetzung, enthaltend 

a) destrukturierte Starke, die keine kornige Struktur hat, hergestellt durch Erhitzen einer Starke mit einem 
Wassergehalt von 5 bis 30 Gew.% bezogen auf die Starke/Wasser-Komponente, in einem geschlossenen 
Volumen unter Scherung, und bei einer Temperatur oberhalb des Glas-Ubergangs und der Schmelzpunkte 
55 ihrer Komponenten und bei einem Druck, der zumindest dem Dampfdruck von Wasser bei der verwendeten 

Temperatur entspricht, unter Bildung einer Schmelze und Erhitzen der Schmelze uber eine Dauer, die ausrei- 
chend lange ist urn ein Schmelzen der molekularen Struktur der Starkekorner und eine Homogenisierung der 
Schmelze zu erhalten; 
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b) ein wasserunlosliches thermoplastisches Polymer, welches eine Schmelze bei einer vorbestimmten Be- 
handlungstemperatur innerhalb des Bereiches von 95°C bis 210°C bildet und ausgewahlt ist aus der Gruppe 
bestehend aus Polyolefinen, Polyvinylchlorid, Polyvinylacetat, Polystyrolen, Polyacrylonitrilen, Polyvinylcar- 
bazolen, Polyacrylsaureestern, Polymethacrylsaureestern, Polyacetalen, thermoplastischen Polykondensa- 
ten, Polyarylethern, thermoplastischen Polyimiden, Poly hydroxybuty rat und deren Copolymeren, worin das 
thermoplastische Polymer Wasser bei Raumtemperatur mit einer Rate von maximal 5 % pro 1 00 g des Poly- 
mers lost. 

2. Zusammensetzung nach Anspruch 1, wobei diese im weiteren c) ein oder mehrere Stoffe ausgewahlt aus der 
Gruppe umfassend Streckmittel, Fullstoffe, Gleitmittel, Plastifizierungsmittel, Fliessmittel, Farbstoffe, Pigmente 
und deren Mischungen enthalt. 

3. Zusammensetzung nach einem der Anspriiche 1 oder 2, wobei das thermoplastische Polymer ausgewahlt ist aus 
der Gruppe umfassend Polyethylen, Polyisobutylen, Polypropylen, Poly(vinylchlorid), Poly(vinylacetat), Polysty- 
role, Polyacrylnitrile, Polyamide, thermoplastische Polyester, wasser-unlosliche Poly(acrylsaureester) und wasser- 
unlosliche Poly(methacrylsaureester), deren Copolymere und deren Mischungen. 

4. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ausgewahlt ist aus der Gruppe um- 
fassend Polyethylen, Polyisobutylen und Polypropylen. 

5. zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Poly(vinylchlorid)ist. 

6. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Poly(vinylacetat) ist. 

7. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Polystyrol ist. 

8. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Polyacrylnitril ist. 

9. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Poly(vinylcarbazol) ist. 

10. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein Polyamid ist. 

11. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ein thermoplastisches Polyester ist. 

12. Zusammensetzung nach Anspruch 3, wobei das thermoplastische Polymer ausgewahlt ist aus der Gruppe um- 
fassend wasser-unlosliche Poly(acrylsaureester) und wasser-unlosliche Poly(methacrylsaureester). 

13. Zusammensetzung nach einem der Anspriiche 1 bis 3, wobei das thermoplastische Polymer ausgewahlt ist aus 
der Gruppe umfassend Ethylen/Vinylacetat Copolymere, Ethylen/Vinylalkohol Copolymere, Ethylen/Acrylsaure 
Copolymere, Ethylen/Ethylacrylat Copolymere, Ethylen/Methacrylat Copolymere, ABS-Copolymere, Styrol/Acryi- 
nitril Copolymere, Polyacetale und deren Mischungen. 

14. Zusammensetzung nach einem der Anspriiche 1 bis 3, wobei das thermoplastische Polymer ein Ethylen/Vinyla- 
cetat Copolymer ist. 

15. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Ethylen/Vinylal- 
kohol Copolymer ist. 

16. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Ethylen/Acryl- 
saure Copolymer ist. 

1 7. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Ethylen/Ethylacry- 
lat Copolymer ist. 

1 8. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Ethylen/Methacry- 
lat Copolymer ist. 

19. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein ABS-Copolymer 
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ist. 

20. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Styrol/Acrylnitril 
Copolymer ist. 

5 

21. Zusammensetzung nach einem der Anspruche 1 bis 3, wobei das thermoplastische Polymer ein Potyacetal ist. 

22. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 21, wobei die Starke auf eine Temperatur 
im Bereich von 105°C bis 190°C erwarmt wurde. 

10 

23. Zusammensetzung nach einem der Anspruche 1 bis 22, wobei das thermoplastische Polymer eine eingestellte 
Verfahrenstemperatur im Bereich von 95°C bis 1 90°C aufweist. 

24. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei das Verhaltnis der wasserenthaltenden destruktu- 
15 rierten Starke zum synthetischen Polymer zwischen 0.1 : 99.9 und 99.9 : 0.1 liegt. 

25. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei die wasserenthaltende destrukturierte Starke in 
einem Gewichtsverhaltnis von 25 % des thermoplastischen Polymers anwesend ist. 

20 26. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei die wasserenthaltende destrukturierte Starke in 
einem Gewichtsverhaltnis von 50 % der gesamten Zusammensetzung anwesend ist. 

27. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei die wasserenthaltende destrukturierte Starke in 
einem Gewichtsverhaltnis von 75 % des thermoplastischen Polymers anwesend ist. 

25 

28. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei die wasserenthaltende destrukturierte Starke in 
einem Gewichtsverhaltnis von 90 % des thermoplastischen Polymers anwesend ist. 

29. Die Zusammensetzung nach einem der Anspruche 1 bis 23, wobei das synthetische Polymer in einer Konzentration 
30 im Bereich von 30 % bis 0.5 % des Gewichts der gesamten Zusammensetzung anwesend ist. 

30. Zusammensetzung nach einem der Anspruche 1 bis 23, wobei das Verhaltnis des synthetischen Polymer zum 
Starke/Wasser-Bestandteil zwischen 0.5 - 5 Gewichts-% und 99.5 - 95 Gewichts-% liegt. 

35 31 . Zusammensetzung nach einem der Anspruche 1 bis 23, wobei das Verhaltnis des synthetischen Polymer zum 
Starke/Wasser-Bestandteil zwischen 0.5 - 2 Gewichts-% und 99.5 - 98 Gewichts-% liegt. 

32. Zusammensetzung nach einem der Anspruche 1 bis 31 , wobei die besagte Starke ausgewahlt ist von chemisch 
im wesentlichen nichtmodifizierte Starken wie zum Beispiel Kohlenhydrate naturlichen, pflanzlichen Ursprungs, 

40 hauptsachlich aus Amylose und/oder Amylopektin bestehend, vorzugsweise Kartoffeln, Rets, Tapioka, Mais, Rog- 

gen, Hafer und Weizen; physisch modifizierte Starken; Starke mit einem modifizierten Saurewert (pH) ; Starke, in 
welcher die zweiwertigen lonen, welche die Phosphatgruppen uberbrucken, von ihrer Verbindungsfunktion elimi- 
niert worden sind und gegebenenfalls, worin die eliminierten lonen wieder teilweise Oder vollstandig durch gleiche 
Oder verschiedene ein- oder mehrwertige lonen ersetzt worden sind, und/oder vorextrudierte Starken. 

45 

33. Zusammensetzung nach einem der Anspruche 1 bis 32, wobei die besagte Starke mit dem synthetischen Polymer 
gemischt und zur Destrukturierung in einem geschlossenen Volumen genugend lang erwarmt wird, urn eine De- 
strukturierung bei einer Temperatur im Bereich von 105°C bis 200°C zu erreichen. 

so 34. Zusammensetzung nach einem der Anspruche 1 bis 33, wobei die Starke zur Destrukturierung auf eine Temperatur 
im Bereich von 130°C bis 190°C erwarmt wurde. 

35. Zusammensetzung nach einem der Anspruche 1 bis 34, wobei zur Destrukturierung ein Druck im Bereich von 0 
bis 150 x 10 s N/m 2 ausgetibt wurde. 

55 

36. Zusammensetzung nach einem der Anspruche 1 bis 35, wobei die Starke einen Wassergehalt zwischen 10 % und 
20 %, bezogen auf das Gewicht des Starke/Wasser-Bestandteils, aufweist. 
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37. Zusammensetzung nach einem der Anspruche 1 bis 35, wobei die Starke einen Wassergehalt zwischen 1 2 und 
19 Gewichts-%, berechnet bezogen auf das Gewicht des StSrke/Wasser-Bestandteils, aufweist. 

38. Zusammensetzung nach einem der Anspruche 1 bis 37, wobei die Starke/synthetisches Polymer-Mischung Deh- 
5 nungsmittel, Fullstoffe, Gleitmittel, Plastifizierungsmittel und/oder Farbstoffe enthalt. 

39. Zusammensetzung nach Anspruch 38, wobei die Zusammensetzung Dehnungsmittel Oder eine Mischung von 
Dehnungsmittel im Bereich von bis zu 50 %, bezogen auf das Gesamtgewicht aller Bestandteile, enthalt. 

10 40. Zusammensetzung nach Anspruch 38, wobei die Zusammensetzung Dehnungsmittel oder eine Mischung von 
Dehnungsmittel im Bereich von 3 % und 10 %, bezogen auf das Gesamtgewicht aller Bestandteile, enthalt. 

41. Zusammensetzung nach Anspruch 39 oder 40, wobei das Streckmittel ausgewahlt ist aus der Gruppe umfassend 
Gelatine, pflanzliche Proteine, wasserlosliche Polysaccharide ausgewahlt von der Gruppe umfassend Alkylcellu- 

15 losen, Hydroxyalkylcellulosen, Hydroxyalkylalkylcellulosen, Celluloseester und Hydroxyalkylcelluloseester, Car- 

boxyalkylcellulosen, Carboxyalkylalkylcellulosen, Carboxyalkyl celluloseester, wasserlosliche synthetische Poly- 
mere, ausgewahlt von der Gruppe umfassend Poly(acrylsauren) und deren Salze, Poly{methacrylsauren) und 
deren Salze, Polyvinylalkohole, Polyvinylpyrrolidon, Poly(crotonsaure), phthalierte Gelatine, Gelatinesuccinat, ver- 
netzte Gelatine, Schellack, wasserlosliche chemische Derivate von Starke, kationisch modifizierte Acrylate und 

20 Methacrylate mit einer quaternaren Aminogruppe, die gewiinschtenfalls quaternisiert werden kann. 

42. Zusammensetzung nach Anspruch 41 , wobei das Streckmittel ausgewahlt ist aus der Gruppe umfassend Methyl- 
cellulose, Hydroxymethylcellulose, Hydroxyethylcellulose, Hydroxypropylcellulose, Hydroxyethylmethylcellulose, 
Hydroxypropylmethylcellulose, Hydroxybutylmethylcellulose, Celluloseacetylphthalat, Hydroxypropylmethylcellu- 

25 lose, Carboxyalkylcellulosen, Carboxymethylcellulose und ihre Alkalimetallsalze, im wesentlichen wasserlSsliche 

Poly (vinylacetate) , Poly(vinylal kohole) . 

43. Zusammensetzung nach Anspruch 42, wobei das Streckmittel ein Poly(vinylalkohol) ist. 

30 44. Zusammensetzung nach einem der Anspruche 1 bis 43, wobei die Zusammensetzung einen organischen Fullstoff 
oder eine Mischung solcher Fullstoffe in einer Konzentration zwischen 0.02 und 3 %, bezogen auf das Gesamt- 
gewicht aller Bestandteile, enthalt. 

45. Zusammensetzung nach einem der Anspruche 1 bis 44, wobei die Zusammensetzung ein Plastifizierungsmittel 
35 im Bereich von 0.5 und 15 %, bezogen auf das Gesamtgewicht aller Bestandteile, enthalt. 

46. Zusammensetzung nach einem der Anspruche 1 bis 45, wobei die Zusammensetzung einen Farbstoff in einer 
Konzentration zwischen 0.001 und 10 %, bezogen auf das Gesamtgewicht aller Bestandteile, enthalt. 

40 47. Zusammensetzung nach einem der vorhergehenden Anspruche 1 bis 46, wobei die gemischte Starke ein aktives 
Bestandteil enthalt, ausgewahlt von pharmazeutischen und/oder landwirtschaftlichen aktiven Verbindungen. 

48. Zusammensetzung nach einem der Anspruche 1 bis 47 in Form einer Schmelze. 

45 49. Die fest gewordene Zusammensetzung erhalten durch das Abkuhlen des Materials, welches gemaG Anspruch 48 
erhalten wurde. 

50. Eine Zusammensetzung in Form einer thermoplastischen Schmelze, umfassend wasser-enthaltende destruktu- 
rierte Starke, die keine kSrnige Struktur hat, und ein wasser-unlosliches thermoplastisches Polymer oder eine 
so Mischung solcher Polymere, geformt durch das Verfahren umfassend: 

1 ) Vorlegen einer Starke, hauptsachtich bestehend aus Amylose und/oder Amylopektin und eines Wasserge- 
halts von 5 bis 30 Gewtchts-%; 

55 2) Erwarmen der besagten Starke in einem geschlossenen Volumen unter Scherung und bei einer Temperatur 

oberhalb der Glasubergangs- und der Schmelzpunktstemperaturen der Starke-Bestandteile und bei einem 
Druck, der mindestens dem Wasserdampfdruck bei den verwendeten Temperaturen entspricht, urn eine 
Schmelze zu bilden, und geniigend langes Erwarmen der Schmelze, urn eine Schmelzung der Molekular- 
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struktur der Starkegranulate und eine Homogenisierung der Schmelze zu erhalten; und 

3) Zumischen von mindestens einem Polymer gemaB Anspruch 1 als Bestandteil b) zum besagten Starke/ 
Wasser-Bestandteil vor, wahrend Oder nach der Destrukturierung. 

51. Verwendung von Zusammensetzungen bestehend aus einer modifizierten Starke/synthetisches Polymer-Mi- 
schung, erhalten wie beansprucht in einem der vorhergehenden Anspruche 1 bis 47, als Tragermaterialen fur 
aktive Substanzen, vorzugsweise als Tragermaterialien fur pharmazeutische und/oder landwirtschaftlich aktive 
Verbindungen. 

52. Formgebungsverfahren der Zusammensetzung, bestehend aus einer destrukturierten Starke/synthetisches Poly- 
mer-Mischung, wie erhalten gemaB einem der vorhergehenden Anspruche 1 bis 47, unter kontrollierten Wasser- 
gehalt- und Druckbedingungen als eine thermoplastische Schmeize, wobei das besagte Formgebungsverfahren 
mindestens ein Verfahren ist aus der Gruppe umfassend Spritzgiessen, Blasformen, Extrudieren und Coextrudie- 
ren, Pressformen Oder Vaccumformen. 

53. Geformte Gegenstande hergestellt aus einer Zusammensetzung, wie beansprucht in den vorhergehenden An- 
spruchen 1 bis 47. 

54. Gegenstande nach Anspruch 53, wobei die besagten Gegenstande geformt wurden zu Flaschen, Folien, Filme, 
Verpackungsmaterialien, Rohre, Stabe, Laminate, Sacke, Beutel Oder pharmazeutische Kapseln, Granulate oder 
Puder. 



Revendications 

1. Une composition comprenant : 

a) de I'amidon destructur6, ne presentant pas une structure granulaire, produit par le chauffage d'un amidon 
ayant une teneur en eau de 5 a 30% en poids, par rapport au constituant amidon/eau, dans un volume clos 
sous action de cisaillement, et a une temperature au-dessus des points de transition vitreuse et de fusion de 
ses constituants et a une pression qui correspond au minimum a la tension de vapeur de I'eau a la temperature 
employee pour former une masse fondue, et le chauffage de la masse fondue pendant un temps assez long 
pour obtenir une fusion de la structure moieculaire des granules d'amidon et une homogen^isation de la masse 
fondue; 

b) un polymere thermoplastique insoluble dans I'eau, qui subit une formation d'une masse fondue a une tem- 
perature de traitement d^terminee comprise entre 95°C et 210°C, et est choisi dans le groupe comprenant 
polyolefines, poly(chlorure de vinyle), poly(ac£tate de vinyle), polystyrenes, polyacrylonitriles, polyvinylcarba- 
zoles, esters d'acide polyacrylique, esters d'acide polymethacrylique, polyacetals, polycondensats thermo- 
plastiques, polyarylethers, polyimides thermoplastiques, poly(hydroxy butyrate) et leurs copolymeres, dans 
lequel le polymere thermoplastique absorbe I'eau en quantite de maximum 5% pour 100 g de polymere a la 
temperature ambiante. 

2. La composition selon la revendication 1 , contenant de plus c) une ou plusieurs matieres choisies dans le groupe 
comprenant des agents de dilution, des charges minerales, des lubrifiants, des plastifiants, des accelerateurs de 
coulee, des colorants, des pigments et leurs melanges. 

3. La composition selon la revendication 1 ou 2, caracterisee en ce que le polymere thermoplastique est choisi dans 
le groupe comprenant polyethyienes, polyisobutylenes, polypropylenes, poly(chlorures de vinyle), poly(acetate de 
vinyles), polystyrenes, polyacrylonitriles, polyamides, polyesters thermoplastiques, poly(esters d'acide acrylique) 
insolubles dans I'eau et poly(esters d'acide methacrylique) insolubles dans I'eau, ainsi que leurs copolymeres et 
leurs melanges. 

4. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est choisi dans le 
groupe comprenant polyethylene, polyisobutylenes et polypropylenes. 

5. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polyfchlorure 
de vinyle). 
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6. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un poly(acetate 
de vinyle). 

7. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polystyrene. 

8. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polyacrylo- 
nitrile. 

9. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polyvinyl- 
carbazole. 

10. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polyamide. 

11. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est un polyester 
thermoplastique. 

12. La composition selon la revendication 3, caracterisee en ce que le polymere thermoplastique est choisi dans le 
groupe comprenant des poly(esters d'acide acrylique) insolubles dans I'eau et des poly(esters d'acide methacryli- 
que) insolubles dans I'eau. 

13. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est choisi dans le groupe comprenant des copolymeres ethylene/-ac6tate de vinyle, des copolymeres 
ethylene/alcool de vinyle, des copolymeres ethylene/acide acrylique, des copolymeres ethylene/acrylate d'ethyle, 
des copolymeres ethylene/acrylate de m&hyle, des copolymeres ABS, des copolymeres styrene/acrylonitrile, po- 
lyacetals et leurs melanges. 

14. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere ethylene/acetate de vinyle. 

15. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere 6thylene/alcool de vinyle. 

16. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere ethylene/acide acrylique. 

17. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere ethylene/acrylate d'ethyle. 

18. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere ethylene/acrylate de methyle. 

19. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere ABS. 

20. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un copolymere styrene/acrylonitrile. 

21. La composition selon Tune quelconque des revendications 1 a 3, caracterisee en ce que le polymere thermo- 
plastique est un polyacetal. 

22. La composition selon Tune quelconque des revendications 1 a 21 , caracterisee en ce que I'amidon a ete chauffe 
a une temperature comprise entre 105°C et 190°C. 

23. La composition selon Tune quelconque des revendications 1 a 22, caracterisee en ce que le polymere thermo- 
plastique a une temperature de traitement d&erminee comprise entre 95°C et 190°C. 

24. La composition selon Tune quelconque des revendications 1 a 23, caracterisee en ce que la proportion de I'amidon 
destructure contenant de I'eau par rapport au polymere synthetique est de 0,1 :99,9 a 99,9:0,1 . 
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25. La composition selon Tune quelconque des revendications 1 a 23, caracterisee en ce que I'amidon destructure 
contenant de I'eau est present dans une proportion de 25% par rapport au poids du polymere thermoptastique. 

26. La composition selon Tune quelconque des revendications 1 a 23, caracterisee en ce que I'amidon destructure 
s contenant de I'eau est present dans une proportion de 50% par rapport au poids du polymere thermoplastique. 

27. La composition selon Tune quelconque des revendications 1 a 23, caracterisee en ce que I'amidon destructure 
contenant de I'eau est present dans une proportion de 75% par rapport au poids du polymere thermoplastique. 

10 28. La composition selon I'une quelconque des revendications 1 a 23, caracterisee en ce que I'amidon destructure 
contenant de I'eau est present dans une proportion de 90% par rapport au poids du polymere thermoplastique. 

29. La composition selon I'une quelconque des revendications 1 a 23, caracterisee en ce que le polymere synthetique 
est present en une concentration comprise entre 30% et 0,5%, par rapport au poids total de la composition. 

15 

30. La composition selon I'une quelconque des revendications 1 a 23, caracterisee en ce que la proportion du poly- 
mere synthetique par rapport au constituant amidon/eau est de 0,5-5% a 99,5-95% en poids. 

31. La composition selon I'une quelconque des revendications 1 a 23, caracterisee en ce que la proportion du poly- 
20 mere synthetique par rapport au constituant amidon/eau est de 0,5-2% a 99,5-98% en poids. 

32. La composition selon I'une quelconque des revendications 1 a 31 , caracterisee en ce que le dit amidon est choisi 
parmi un amidon essentiellement non-modifie chimiquement, qui est un hydrate de carbone d'origine naturelle, 
vegetale, forme essentiellement d'amylose et/ou d'amylopectine, de preference de pommes de terre, de riz, de 

25 tapioca, de mais, de seigle, d'avoine, de froment; un amidon physiquement modifie; un amidon avec une indice 

d'acidite (pH) modifie; un amidon dans lequel les ions bivalents reliant les groupes phosphates ont ete elimines 
de leur fonction de liaison et facultativement dans lequel les ions elimines ont ete remplaces a nouveau, partiel- 
lement ou entierement, par des ions mono- ou polyvalents identiques ou differents, et/ou des amidons pre-extru- 
des. 

30 

33. La composition selon I'une quelconque des revendications 1 a 32, caracterisee en ce que le dit amidon a ete 
melange avec le polymere synthetique et chauffe pour la destructuration, dans un volume clos pendant un temps 
assez long pour obtenir la destructuration a une temperature comprise entre environ 105?C et 200°C. 

35 34. La composition selon I'une quelconque des revendications 1 a 33, caracterisee en ce que le dit amidon a ete 
chauffe pour la destructuration a une temperature comprise de I'intervalle de 130°C a 190°C. 

35. La composition selon I'une quelconque des revendications 1 a 34 caracterisee en ce que, pour la destructuration, 
une pression comprise entre 0 et 150 x 10 5 N/m 2 est appliquee. 

40 

36. La composition selon I'une quelconque des revendications 1 a 35, caracterisee en ce que I'amidon a une teneur 
en eau comprise entre 10 et 20%, par rapport au poids du constituant amidon/eau. 

37. La composition selon I'une quelconque des revendications 1 a 35, caracterisee en ce que I'amidon a une teneur 
45 en eau comprise entre 12 et 1 9% en poids, calculee par rapport au poids du constituant amidon/eau. 

38. La composition selon I'une quelconque des revendications 1 a 37, caracterisee en ce que le melange amidon/ 
polymere synthetique contient des agents de dilution, des charges minerales, des lubrifiants, des plastifiants et/ 
ou des colorants. 

50 

39. La composition selon la revendication 38, caracterisee en ce que la composition contient un agent de dilution ou 
un melange d'agents de dilution allant jusqu'a 50%, par rapport au poids total des constituants. 

40. La composition selon la revendication 38, caracterisee en ce que la composition contient un agent de dilution ou 
55 un melange d'agents de dilution comprise entre 3% et 1 0%, par rapport au poids total des constituants. 

41 . La composition selon la revendication 39 ou 40, caracterisee en ce que I'agent de dilution est choisi dans le 
groupe comprenant la gelatine, les proteines vegetales, des polysaccharides hydrosolubles choisis dans le groupe 
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comprenant des alkylcelluloses, des hydroxyalkylcelluloses et des hydroxyalkylalkylcelluloses, des esters de cel- 
lulose et des esters d' hydroxyalkylcellulose, des carboxyalkylcelluloses, des carboxyalkylalkylcelluloses, des es- 
ters de carboxyalkylcellulose, des polymeres synthetiques hydrosolubles choisis dans le groupe comprenant des 
acides polyacryliques et leurs sels, des acides polymethacryliques et leurs sels, des poly(alcools de vinyle), des 
5 polyvinylpyrrolidones, des acides polycrotoniques; gelatine phtalatee, succinate de gelatine, gelatine rettcuiee, 

shellac, des derives chimiques d'amidon hydrosolubles, des acrylates et des acrylate de methyles modifies par 
voie cation ique possedant un groupe amino quaternaire, qui peut etre quaternis6. 

42. La composition selon la revendication 41, 
10 caracterisee en ce que I'agent de dilution est choisi dans le groupe comprenant methylcellulose, hydroxymethyl- 

cellulose, hydroxyethylcellulose, hydroxypropylceHulose, hydroxy6thylmethylcellulose, hydroxypropylmethylcellu- 
lose, hydroxybutylmethylcellulose, ac6tylphtalate de cellulose, carboxyalkylcellulose, carboxy methylcellulose et 
leurs sels de metaux alcalins ; poly(acetates de vinyle) essentiellement hydrosolubles, poly(alcools de vinyle). 

15 43. La composition selon la revendication 42, caracterisee en ce que I'agent de dilution est un poly{alcool de vinyle). 

44. La composition selon Tune quelconque des revendications 1 a 43, caracteris6e en ce que la composition contient 
une charge organique ou un melange de telles charges en une concentration comprise entre 0,02% et 3%, par 
rapport au poids total de tous les constituants. 

20 

45. La composition selon Tune quelconque des revendications 1 a 44, caracterisee en ce que la composition contient 
un plastifiant compris entre 0,5 et 1 5%, par rapport au poids de tous les constituants. 

46. La composition selon Tune quelconque des revendications 1 k 45, caracterisee en ce que la composition contient 
25 un colorant & une concentration de 0,001 a 10%, par rapport au poids de tous les constituants. 

47. La composition selon Tune quelconque des revendications 1 a 46, caracterisee en ce que I'amidon melange 
contient un ingredient actif choisi parmi des composes actifs pharmaceutiques ou agricoles. 

30 48. La composition selon Tune quelconque des revendications 1 a 47 sous forme de masse fondue. 

49. La composition solidifiee obtenue par le refroidissement de la matiere obtenue selon la revendication 48. 

50. Une composition mSlangSe sous forme de masse fondue thermoplastique comprenant de I'amidon d6structure, 
35 ne presentant pas une structure granulaire, contenant de I'eau, et un polymere thermoplastique insoluble dans 

I'eau, ou un melange de tels polymeres, formSe par le proced6 comprenant : 

1 ) fourniture d'un amidon, essentiellement forme d'amylose et/ou d'amylopectine et ayant une teneur en eau 
comprise entre 5% et 30% en poids; 

40 2) chauffage du dit amidon dans un volume clos sous une action de cisaillement et a une temperature au- 

dessus des points de transition vitreuse et de fusion des composants d'amidon et a une pression qui corres- 
pond au minimum a la tension de vapeur de I'eau a la temperature employee, pour former une masse fondue, 
et chauffage de la masse fondue pendant un temps assez long pour obtenir une fusion de la structure moie- 
culaire des granules d'amidon et une homogeneisation de la masse fondue, et 

45 3) ajout au dit constituant amidon/eau d'au moins un polymere comme defini dans la revendication 1 comme 

constituant b), avant, pendant, ou apres la destructuration. 

51. L'utilisation de compositions de melange amidon modifie/polymere synthetique, obtenues comme revendique se- 
lon I'une quelconque des revendications 1 a 47, en tant que materiau de support pour des ingredients actifs, de 

so p r gf§ rence en tant que materiau de support pour des substances actives pharmaceutiques et/ou agricoles. 

52. Le procede de faconnage d'une composition de melange amidon modifie/polymere synthetique telle qu'obtenue 
selon I'une quelconque des revendications 1 a 47, sous des conditions de teneur en eau et de pression contr6iees, 
en une masse fondue thermoplastique, caracterise en ce que le procede de faconnage est au moins un procede 

55 choisi dans le groupe comprenant moulage par injection, moulage par soufflage, extrusion et coextrusion, moulage 

par compression ou formage sous vide. 

53. Des articles fa$onn6s produits a partir de la composition comme revendiquee selon I'une quelconque des reven- 
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dications 1 a 47. 

54. Les articles selon ta revendication 53, caracterises en ce que les dits articles ont ete faconnes sous forme de 
bouteilles, de feuilles, de films, de materiaux d'emballage, de tubes, de tiges, de (amines, de sacs, de sachets ou 
de granules, de poudres ou de capsules pharmaceutiques. 



EP 0 327 505 B2 



Comparative Testing, unblended starch versus starch blended with: 
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Comparative Testing, unblended starch versus starch blended with: 




Fig. 2.1 

unblended or blended, 
untreated 



unblended, 
treated according to 
Table 1, Ho. Ufter 
3 days 




Fig. 2.3 

blended, IV. with 
polyacetal, treated 
according to Table 1, 
No. 8, after 3 days 




Fig. l.U 

blended, 5 '/.with 
polyacetal, treated 
according to Table 1, 
No. 9, after 3 days 
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Comparative Testing, unblended starch versus starch blended with: 




Fig. II 

unblended or blended, 
untreated 



Fig. 3.2 

unblended, 
treated according to 
Table 1 f fo.l after 
3 days 




Fig. 3.3 

blended, IV. with 
ethylene acrylic 
acidcopolymer, treated 
according to Table \ 
Ho. 13, after 3 days 



Fig. 3.1 

blended, 57. with 
ethylene acrylic 
acidcopolymer, treated 
according to Table 1, 
Ho. U, after 3 days 
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Comparotive Testing, unblended starch versus starch blended with: 



Fig. 4.1 

unblended or blended, 
untreated 




Fig. 4.2 
unblended, 
treated according to 
Table 1, No. 1 after 
3 days 



Fig. 4.3 

blended, IV, with 
ethylene vinyl 
acetatecopalymer, 
treated according 
to Table 1,No.17 ( 
after 3 days 



Fig. 4.4 

blended, 57. with 
ethylene vinyl acetate- 
capolymer, treated 
according to Table 1, 
Ho. 18, after 3 days 
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